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In a  recent publication (1), we  have  discussed the effect of jeju- 
nostomy upon experimental obstruction of the jejunum.  This work 
was stimulated by the interest manifested in jejunostomy in recent 
years as a  treatment of clinical intestinal obstruction and peritonitis. 
The  following experiments have  been  made  to  study the  effect of 
of simple high-jejunostomy  upon the life of the dog and the chemistry 
of its blood.  A comparison is made between the results of high jeju- 
nostomy and low ileostomy. 
Method. 
All operations were done under ether anesthesia.  The jejunostomy was made 
about 12 inches below the ligament of Treitz.  A modified Witzel technique was 
used in some cases and in others the gut was sutured to the peritoneum and skin 
and  opened.  Low ileostomies  were  done with  the  same  technique.  Drainage 
was prompt and continuous in all cases.  Blood for analysis was withdrawn from 
the jugular vein.  All animals  showing complications at  autopsy were rejected. 
The non-protein nitrogen was determined by the method of Folin and Wu (2), 
the urea nitrogen by the Van Slyke and Cullen (3)  modification of the Marshall 
method, and the carbon dioxide-combining power by the  method  of Van  Slyke 
and Cullen (4).  The chlorides were determined on the tungstic acid filtrate in the 
manner suggested by Getter (5). 
EXPERIMENTAL OBSERVATIONS. 
The effects of simple jejunostomy were first studied.  Six animals 
lived from 2 to 5 days following the jejunal drainage.  In every in- 
stance  the  blood  showed a  rapid  rise  in  the  non-protein and urea 
nitrogen.  These  changes  are  similar  to  those  observed  in  simple 
obstruction of the jejunum (1)  but  develop more rapidly.  In  four 
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animals the blood chlorides  showed a decrease.  The carbon dioxide- 
combining power did not show any constant change (Table I). 
TABLE  I. 
Simple Jejunostomy 12 Inches belmv Ligament of Treitz. 
Dog No. 
Blood 
Amount per lO0 ee. 
Total  Urea 
non-proteln  nitrogen  Chlorides 
nitrogen 
rag. 
34.6 
37.5 
31.2 
49.2 
134.0 
27.3 
30.0 
52.8 
24.6 
40.0 
129.0 
218.0 
26.5 
31.6 
67.0 
68.3 
92.5 
159.0 
Day after 
operation 
31.6 
37.5 
115.0 
228.0 
30.6 
45.0 
79.8 
C02- 
combining 
power 
mg.  mg.  !,ol.p~ ce~ 
9.8  510  41.9 
10.5  460  46.6 
13.0  450  40.9 
18.2  46O  34.3 
72.7  450  33.4 
8.4  470  36.2 
14.0  490  28.5 
26.6  470  24.7 
10.5  490  36.2 
20.3  430  38.0 
66.5  370  29.4 
115.5  320  29.4 
8.4  490  24.7 
8.4  440  29.6 
22.6  360  22.8 
27.9  340  29.4 
46.2  340  30.5 
81.2  340  25.6 
Operation 
Treatment 
Died 
Operation 
Died 
Operation 
Died 
Operation 
Died 
10.5  520  20.9  Operation 
9.1  430  28.5 
43.4  430  16.2 
101.5  430  21.9  Died 
14.7  470  40.0  Operation 
22.4  410  40.0 
41.3  390  43.8  Died 
In two control dogs jejunostomy was done as indicated above and 
the drainage tube completely closed to  prevent drainage at any time. RUSSELL  L. HA_DEN AND  THOMAS O. ORR 
TABLE  II. 
Jejunostomy--Tube  Obstructed and No Drainage Permitted. 
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Dog No. 
Blood 
Day after  Amount per 100 cc.  CO2-  Treatment 
operation  combin- 
Total non-  Urea  CI lorides  Lug 
protein  nitrogen  power 
nitrogen 
mg.  ~  ! 
0  30.0  Operation 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
15 
17 
19 
23 
1  33.0 
2  30.6 
3  34.5 
4  29.7 
5  70.5 
6  32.3 
7  37.0 
8  24.6 
9 
I0  26.8 
12  24.8 
15  30.9 
17  36.6 
19  28.2 
23  25.7 
26  33.0 
25.2 
31.6 
30.0 
30.0 
23.6 
27.3 
27.5 
30.3 
21.6 
30.0 
29.7 
24.6 
22.4 
22.9 
30.0 
28.5 
23.0 
Feeding started 
Drainage tube removed 
Dog wen 
Operation 
Tube removed 
Feeding started 
Dog well TABLE  III. 
Ileostomy 12 Inches above Cecum. 
Dog No. 
Blood 
D8 
af~ 
opt, 
tio 
Amount per 100 cc. 
'~"  Total 
n  non-  Urea  Chlor'--  prote~  ni~ogen  tae~ 
ni~ogez 
mg.  mg.  mg. 
0  23.0  6.3  430 
1  34.5  6.3  450 
2  33.3  9.1  460 
3  31.6  11.2  460 
4  24.4  11.2  460 
5  26.8  11.9  440 
6  23.6  7.7  480 
7  30.9  16.8  480 
8  37.0  11.9  530 
9  34.5  17.5  450 
10  41.6  11.9  520 
11  29.1  7.7  480 
12  29.4  9.1  540 
13  23.3  7.0  530 
14  23.4  6.2  580 
16  27.5  7.0  570 
10  0  33.0  7:0  460 
1  50.0  11.9  450 
2  33.3  7.0  480 
3  31.9!  17.5  440 
4  33.0  ~  11.2  480 
5  33.0  16.8  460 
6  27.31  10.5  460 
7  27.01  8.4  440 
8  30.9  11.2  480 
9  31.6  8.4  480 
10  23.0  5.6  470 
11  31.6  2.1  450 
12  29.1  11.2  530 
13  33.3  11.3  490 
14  33.3  9.1  480 
15  22.9  6.1  500 
20  31.2  11.2  550 
25  33.3  19.6  560 
28  25.2  11.2  600 
34  31.9  13.3  560 
C02- 
co.mbin. 
mg 
power 
~o~. 
per cen/ 
39.0 
42.8 
39.0 
40.0 
33.4 
35.3 
35.3 
30.5 
37.2 
32.4 
33.4 
29.4 
36.2 
34.3 
26,6 
30.5 
29.6 
29.4  I 
29.4 
29.6 
39.0 
32.4 
36.2 
38.1 
31.5 
37.2 
32.4 
34.3 
34.3 
36.2 
30.5 
27.5 
27.5 
32.4 
36.2 
35.3 
Treatment 
Operation.  Rubber tube drainage 
Tube removed 
Dog recovered 
Operation.  Rubber tube drainage 
Dog pulled tube out.  Ileum sutured 
to skin and opened 
Began feeding bread 
No further blood studies.  Dog died 
in 55 days 
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TABLE  IV. 
Simple Jejunostomy.  Treatment with Sodium Chloride Sohttion. 
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¢) 
11 
12 
13 
14 
Blood 
Per  ~en: 
34.3 
34.3 
37.2 
29.4 
31.5 
25.6 
29.6 
30.5 
27.5 
27.5 
25.6 
23.8 
25.6 
25.6 
22.8 
20.9 
40.0 
36.2 
34.3 
31.5 
10.7 
20.0 
21.9 
16.2 
31.5 
32.4 
30.5 
29.4 
30.5 
25.6 
18.1 
Treatment 
Operation 
40  cc.  per  kg.  ol  0.8  ~  NaCI subcutaneously 
~¢  tc  c¢  ~¢  cc  ¢¢  c~  g¢  Ct 
~t  ~t  ~  tl  ~t  tg  |g  tt  tt 
tt  tg  ~t  ~g  ~t  tt  ~t  gg  gt 
Died 
Operation 
40  cc.  per kg.  of  0.8% NaCl subcutaneously 
ct  ct  ~  c~  ~c  l~  4C  c~  ~ 
ct  tt  ~  ~t  cc  ct  ~C  ~g  tC 
~t  ~t  gt  t~  ~t  ~¢  tt  gg  |C 
~t  ct  ~t  t~  t~  ~t  tt  ~l  tt 
~t  g~  tg  tc  tt  ~*  g¢  tg  C~ 
Died 
Operation 
950 cc. of 0,8% NaC1 subcutaneously 
1920"  "  ""  " 
700"  "  ""  " 
Died 
Operation 
800  cc.  of  0.8% NaCI subcutaneously 
600"  "  ""  "  " 
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TABLE  IV--Concluded. 
o 
o~ 
14  7 
8 
9 
10 
11 
12 
13 
Blood 
Amount per 100 cc. 
rag.  rag.  rag.  Per ~enl 
39.5  ll.2  550  28.7 
28.5  16.1  500  32.4 
36.1  14.0  560  28.7 
68.0  30.8  580  28.7 
42.8  22.4  530  34.3 
43.6  23.8  640  32.4 
71.3:  26.6  700  30.5 
Treatment 
500 cc. of 0.8% NaCI subcutaneously 
400 "  "  "  "  " 
Died 
These  animals  lived  indefinitely without  the  development  of  the 
chemical changes in the  blood  noted in simple jejunostomy.  In 10 
days to 2 weeks the tubes loosened and were removed or dropped out 
and the wounds healed.  These findings indicate that the operative 
procedure alone  would not  cause death or marked changes in  the 
chemistry of the blood  (Table II). 
Ileostomy 12 inches above the cect,  m was done in four dogs.  Three 
of these lived 16, 29 and 55 days and the fourth was still alive after 
72  days when studies were discontinued.  No  constant  changes in 
the blood chemistry were noted (Table III). 
Four dogs with simple high jejunostomy were treated with sodium 
chloride solution.  They lived from 7 to 13 days.  Two were treated 
by giving physiologic sodium chloride solution in daily doses  of 40 
cc. per kilo of body weight.  An effort was made in the other two to 
replace with sodium chloride solution the  weight lost  from day to 
day.  In every instance the sodium chloride of the blood was above 
normal at the time of death.  A definite rise in non-protein and urea 
nitrogen of the blood also occurred before death (Table IV). 
Water by mouth was not given in these treated dogs.  In spite of 
the quantity of liquid given subcutaneously a marked and rapid loss 
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DISCUSSION. 
Dogs with simple high drainage of the jejunum lived from 2 to 5 
days.  This is a  shorter average length of life than with simple ob- 
struction at the same location.  The chemical changes of the blood 
are  similar  to  those  occurring  in  high  intestinal  obstruction  (6). 
They differ however from pyloric  (7)  and duodenal obstruction in 
that  the carbon  dioxide-combining power  does not show any con- 
stant change and the chlorides do not show such a marked fall. 
Animals with simple jejunostomy and closure of tube to prevent 
drainage proved that the operation done was not the cause of death 
in these cases. 
Ileostomy 12 inches above the cecum did not produce the profound 
disturbance of high jejunostomy.  It  is  probable  that  some dogs 
would live indefinitely with low drainage of the ileum. 
Treatment with sodium chloride  solution definitely prolongs the 
life of dogs with high jejtmostomy.  The cause of the rapid death in 
high jejunostomy apparently differs from that due to high intestinal 
obstruction.  Sodium chloride solution will not protect in this con- 
dition to as great an extent as in high intestinal obstruction (8). 
Whether  cause  of death is  due  to  dehydration, toxemia,  loss of 
chlorides or loss of other important elements is not known.  Fasting 
is not to be considered because of the short duration of life. 
CONCLUSIONS. 
1.  The  effect  of  high  jejunostomy  upon  the  life  and  chemical 
changes of the blood of dogs is here reported. 
2.  Sodium  chloride  solution  administered  in  sufficient  quantity 
after high jejunostomy prolongs the life of dogs. 
3.  Such experimental findings as these warrant  a  careful clinical 
study of the effects of high jejunostomy so frequently used in  the 
treatment of acute intestinal obstruction. 
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